Epidemiology Assignment

Section A



1) Randomised Control Trial: the study population was randomly allocated into two groups. Children in the village were either randomly allocated to an exposed / intervention group (i.e. children who sleep in bed with an IMN) or a control group that was randomly allocated to a non-exposed / control group (i.e. those sleeping in their usual sleeping arrangement). The outcome of each group was measured over the period of the experiment (6 months) to come up with conclusion through comparisons mad about the occurrence of new cases of malaria in the two randomly allocated groups.

2) Cohort study: a cross-section was created (i.e. a random sample of children in the village) and followed-up over time to determine the sequence of the disease (i.e. the occurrence of new cases of malaria). Both an exposure group and a non-exposed group were selected rather than randomly allocated into either group. The first group was exposed group (i.e. children whose parents were asked to buy an IMN and had their children sleep under it), while the other group was non-exposed consisting of parents who did not buy the nets. The outcome of both groups were followed up over time to measure and compare the sequence of new cases of malaria that developed in the exposed and unexposed groups

3) Case study: 






4) Case Control Study: amongst parents that bought IMN in the previous year within this village, this case control study determines the occurrence of new malaria cases amongst those who used IMN and those who did not in the previous 6 months. The study is constructed at a cross-section, looking back in time (i.e. 6 months). The case group consisted of those with outcome factor (i.e. had slept under the IMN in the previous 6 months). The case group was well defining specifying the population (i.e. children less than 10 years old), time (previous 6 months) and place (in the village). The control was randomly allocated to represent the entire population in this village less than 10 years old that had not developed malaria. It was possible to compare the results between the case and control groups and to measure the correlations of new incidences of malaria. This study demonstrates the criteria necessary for case control studies including choosing case and controls, measuring past exposure to risk factors (i.e. exposure to the IMN) and then comparing the odds of exposure for both case and controls.

5) Cross-Sectional Study: this study is retrospective, looking back into the past by asking a random sample of parents whether their children slept under IMN and whether their children had been diagnosed with the outcome (i.e. malaria). As a cross-sectional study, it allowed questions to measure the relationship to the exposure (i.e. use of IMN) and outcome (i.e. the occurrence of malaria) at the same time. This allows for the evaluation of those that are already present in the population at the tie of the survey.

6) Randomised Control Study: following parents volunteering to allow their children to be included into the study volunteer group, these children were randomly allocated to an intervention (i.e. having IMN) and control group (i.e. those that do not have IMN) and the results were analysed after a period of 6 months. The randomisation of these groups created two identical test systems, allowing for the measurement and comparison of new cases of malaria in this setting 

7) Cross-sectional study: a cross-section ensured that children in this were representative of the whole population at the particular time of this study allowing generalization of the results to the whole population. According to this study, the exposure (i.e. the amount of children sleeping under an IMN) was measured simultaneously with the outcome (malaria), allowing measurements of the prevalence and association between exposure and disease at the same time.  Randomisation ensured that knowledge of the exposure status and outcome status were measured at the same time without bias

Section B

Type of Study = Cohort Study

N = 3200

Female factor workers

Followed for 30 years

Exposure




Outcome

Xydane




Breast Cancer


1) Prevalence of breast cancer

· Exposure to xydane

=
137/1300

=
0.1054

=
10.5%

· Exposure not to xydane

=
54/1900

=
0.0284

=
2.8%

· Relative Risk 


= 
(137/1300) / (54/1900)

=
3.7080

=
3.7

2) In a study followed for 30 amongst a group of 3200 female factory workers, there is nearly 4 times greater risk of developing breast cancer if exposed to Xydane (10.5%) compared to those not exposed to Xydane (2.8%) 

i. Overweight Female Factory Workers Exposed to Xydane
	
	
	
	Outcome
	

	
	
	
	Breast Cancer
	

	
	
	
	Yes
	No
	Total

	Exposure
	Xydane Exposure.
	Yes
	125
	875
	1000

	
	
	No
	24
	376
	400

	
	
	Total
	149
	1251
	1400


ii. Non-Overweight Female Factory Workers Exposed to Xydane

	
	
	
	Outcome
	

	
	
	
	Breast Cancer
	

	
	
	
	Yes
	No
	Total

	Exposure
	Xydane Exposure
	Yes
	12
	288
	300

	
	
	No
	30
	1470
	1500

	
	
	Total
	42
	1758
	1800


3) There is evidence of confounding in this study

There is evidence to of confounding in this study in terms of relative risk. Relative Risk is the measurement of association between the exposure of Xydane and the development of breast cancer in the 3200 female factory workers. The overall study explains that there is a 3.7 times greater risk of developing breast cancer upon exposure to Xydane. There was only a 2.08 times greater risk for developing breast cancer amongst overweight female factory workers compared to a 2 times greater risk of developing breast cancer amongst those not overweight

i. Overall relative risk

Exposure to Xydane

=
137/1300





=
0.1054


Not-exposed to Xydane
=
54/1900






=
0.0284

Relative Risk


=
0.1054/0.028





=
3.7

ii. Relative Risk for overweight female factory workers

Exposure to Xydane

=
125/1000





=
0.125

Not-Exposed to Xydane
=
24/400





=
0.06

Relative Risk


=
0.125/0.06





=
2.083

iii. Relative risk for not-overweight female factory workers

Exposure to Xydane

=
12/300





=
0.04

Not-Exposed to Xydane
=
30/1500





=
0.02

Relative Risk


=
0.04/0.02





=
2


iv. Criteria for Confounding

Question 3

1) Study Factor (exposure)

= New style of wrist protection

2) Outcome Factor 


= Wrist Injury of skateboard riders
3) Evaluation of Study

This study is a cohort study, the study design that measures a cross-section through time to determine the sequence of the outcome (i.e. wrist injury). While there was a higher proportion of the unexposed population (i.e. 8.2%) compared to the exposed population (6.98%) developing significant wrist injury, there was only a 1.2% risk difference between the two groups. This suggests that there is considerable systematic sampling error (i.e. selection bias) in this study despite many favourable aspects of the study design. 

The study selection had both positive and negative aspects. Firstly, the selection of subjects was adequate as the application of a simple random number list allowed random allocation of subjects into exposed (GROUP A) or non-exposed (GROUP B) groups. A sign that randomisation was successful was that two of the three potential ‘risks to significant wrist injury,’ experience and age, were equally distributed into the two groups. Inexperienced riders, define as those who had been riding for less than 6 months were evenly distributed between the two groups, and the average age of the subjects in the two groups were similar. 

Negative aspects of the study selection were associated with the allocation process and the awareness of exposure status. The study was not properly concealed as a second person was required in the allocation to subjects to their groups. This means that the study was not double-blinded and the internal validity of this study may be compromised. In association with the awareness of exposure status, members of the exposed group were likely to have knowledge of the exposure status as it was stated that ‘the new wrist protectors used in the exposed group were very different to other wrist protectors available’ at the time of the study. The subjects are therefore likely to respond differently and possibly increase ‘risk-taking’ behaviours if they consider themselves as having greater protection, and therefore safety, in using the new style of wrist protection. Both these aspects associated with subject selection could influence the risk of significant wrist injury of skateboard riders, change the frequency and effect of the data and therefore increase the potential for bias to the study.

The interview conducted at the end of the study was also problematic in many ways, which demonstrated weakness in the study design and subject selection. The definition of the unexposed group (GROUP B) issued problems as it failed to accurately define an individual’s ‘usual approach to wrist protection.’ The discovery that 35 subjects had essentially ‘swapped groups’ demonstrated that this group was poorly defined in the first instance. The interview also demonstrated that a lack of inclusion and exclusion criteria in this study ensured that some people from the exposed group weren’t using the new style wrist protectors regularly and others from the unexposed group had obtained the new style protectors from a friend and used the new style most of the time. While these two aspects opened the possibility for bias however, the removal of these subjects from the study enhances the problem because any error introduced at this stage is likely to generate inappropriate conclusions and comparisons and therefore increase the level of bias. As Webb, Bain and Pirozzo (2005) explain, ‘once the study has been conducted all we can do is consider whether any bias is likely to have made the association appear stronger or weaker than it really is.’ This makes removing people from the study at this stage of the process extremely problematic and will ultimately lead to increased selection bias.

Another major fault in this study was the fact that so many people were lost to follow up. In the overall study, 115 people didn’t complete the study, accounting for more than 1/5 of the original sample. This is a major concern because few conclusions can be drawn related to what happened to these subjects. It is difficult to determine whether or not the drop outs were related to significant wrist injuries, whether or not the intervention group continued to use the new style of wrist protection and which proportion of cross-section (i.e. age, gender and experience) dropped out the study. As nearly 2/3 of the 115 subjects that dropped out of the study were in the exposed group, there are many doubts associated with the effectiveness of the study design and results. As the health status in the study is largely unknown, it is likely that bias in this study will be considerable and future studies will be required to determine why this is the case. 

· This selection bias will affect the internal validity of the study and this is another reason why the allocation process should be properly concealed

· Consent: No discussion of how the study participations conducted consent

· Didn’t take into account whether the subjects were more susceptible to wrist injury during previous injury

· Enhanced validity and multitude of associations that can be assessed

· There were positive as well as negative effects of the subject selection. The importance of this is demonstrated by the facts that selection of the participants because any error introduced here leads to inappropriate comparisons and cannot be removed it the data analysis

· Selection bias is a concern in cohort studies when the exposed and unexposed groups are recruited separately

· Non-Respondent

· Loss-to-follow up

· It can be difficult to ensure that the final control group makes an appropriate comparison group for the cases when the exposed and unexposed groups are recruited separately (e.g. when the exposed group comprises workers in a particular occupation or military group and a separate unexposed group has to be identified for comparison

Source of Selection Bias

	Source of Selection Bias
	Definition

	Selection of subjects
	Inappropriate selection of subjects from the study population in the manner in which subjects are selected from the study population

	The Study Base
	Inappropriate selection of study base into the group of subjects on whom data are actually obtained and analysed

	Non-random allocation of exposure
	

	Failure to include subjects in the analysis
	

	Volunteers
	

	Low Response rates
	

	Ascertainment (Detection Bias)
	

	The Healthy Worker Effect
	

	Loss to Follow up
	

	Intention to Treat
	

	Control of selection bias
	


4) Flow Diagram





Exposure


Insecticide-Impregnated Mosquito Nets (IMNs)





Outcome Factor


Malaria





Group B


(Usual Approach of Wrist Protection)


(n = 250)





Group A


(New Wrist Protectors)


(n = 245)





Club Members (n = 550)





Agreed to Participate


(n = 520)





Withdrawal for unknown reasons prior to randomisation


(n = 25)_





Consenting subjects were assigned a number from the list, which they took to a 2nd person





Withdrawn (n = 115)





�
Total�
Group A�
Group B�
�
Formal removal from study (unknown reasons)�
30�
25�
5�
�
Lost Contact�
50�
23�
27�
�
Withdrawn not completing study instructions�
35�
25�
10�
�
TOTAL�
115�
73�
42�
�
	





Valid Result


(n = 405)





Group A


(n= 172)





Group B


(n = 208)





Randomisation


(n = 495)





Population





Access to IMN





No Access to IMN





Parents obtain IMN





Parents did not obtain IMN
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